In this note we use unique data from Bar-Ilan University, over a period of four years (2005)(2006)(2007)(2008), to estimate simultaneous equations with regard to the relationship between publications and teaching loads. The study shows that students studying for a bachelor's degree are a liability while PhD students are an asset in terms of publications. Those studying for a master's degree may be a liability or an asset depending on the department characteristics. Increasing the number of faculty members increases publications however it may not increase the publications per capita and is department specific.
Introduction
The purpose of this note is to consider the relationship between the different functions an academic researcher undertakes in the university. Scholars at the university play many roles such as: teaching undergraduate and graduate classes, supervision of graduate students, research, publications and submitting proposals for grants. All these tasks take time thus, is there a positive link between research and teaching?
The relationship between teaching and publications has been analyzed in different respects. For example Fox (1992) considers a similar type of question. In her paper Fox (1992) assesses two theoretical views about which there has been considerable, unresolved speculation: the mutuality versus the competition of research and teaching in academia. Going beyond previous restrictions in aims and methods of analysis, it evaluates the influence of research and teaching interests, time commitments, and orientation of the various faculties and their perceived environments on the publication productivity of social scientists in BA-, MA-, and Ph.D.-degree granting departments in four fields. Contrary to the mutuality perspective, the findings point to a strain between research and teaching: Those whose publication productivity is high have strong investments in research, but not in teaching. These findings 1. Descriptive Data Our analysis deals with students, the number of grants awarded, publications and the interconnection between them. These variables are directly related and also related to the size of the faculty in each department. We thus normalize the number of publications, grants and students by the size of the faculty: "per capita" (notice that some of the faculty work part time, and thus the number of faculty members may not be an integer). Table 1 presents the descriptive data for each department. We start by considering the relationship between the
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Turning to grants, we obtain the following results: Figure 4 and 6 show that it is hard identify a direct relationship between the number of BA students and PhD students per capita and the number of grants awarded per capita while in figure 5 the relationship between grants attained and the number of MA students per capita seems to be negative.
Correlations
From the figures presented above, it is somewhat hard to determine the relationship between the different variables. In order to get a better picture we calculate a simple correlation between the variables presented above:
The number in the brackets represents the P values. All correlations are significant at a 5% level. This finding shows students learning for a bachelors' degree (BA) are a liability in terms of publications and grants while PhD students are an asset in terms of publications and grants. On the other hand, students learning for their MA studies may be either a liability or an asset in terms of publications and grants. This may well depend on the type of degree (department and faculty). November 2013 , Vol. 3, No. 11 ISSN: 2222 We consider the relationship between the teaching activities and the research activities in department k when the number of students and faculty members are fixed. It is important to note that within the research variables, publications and research grants, one cannot easily look at each aspect separately as one can depend on the other. As the number of publications increase the probability of winning a grant may increase. As the number of grants won increases the researcher has more funds to invest in research and may increase the probability and number of publications. Thus, publications and grants are determined simultaneously and have to be examined in such a manner. This relationship is determined simultaneously. In the empirical estimation other independent variables are needed in order to obtain an identification. November 2013 , Vol. 3, No. 11 ISSN: 2222 618 www.hrmars.com/journals
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represent the substitution of research and teaching with regard to the different levels of teaching (between the different levels of the research). 3. S and W are exogenous variables, which are given and cannot be changed. An example of these variables would be dependant lag variables such as: lags in the number of students, lags in number of publications, lags in number of grants, size of the classrooms in the past, the number of administrative workers in each department etc.
This model examines the substitution between the variable "teaching", the number of publications and research grants. The equations must be estimated simultaneously since each of the variables feeds into the other: the number of publications depends on the number of students, number of students and research grants per lecturer. On the other hand the number of grants depends on the number of students per lecturer and the number of students per publication. Thus the number of publications depends on the research grants and research grants depend on the number of articles published. Of course, dependence can be over time, i.e. the number of students today can affect the number of publications and grants tomorrow and they may affect the number of publications in the future. Hence in the simplest system we could think of the different elements of the model feeding back into each other. Let us consider each of the equations:
The first equation shows us that a number of publications (Z 1 ) in a particular class (k) is determined by the number of students each year and the degree (x -a vector of the number of students for each year at the university, first, second and third year 2 for the bachelor's degree; first, second, third and fourth for the Master's degrees for the PhD studies etc.). Also, the number of publication (Z 1 ) depends on the number of faculty members at each level/rank (q) and the teaching load (number of students per faculty member in each rank, type of course and degree etc. -marked by y). The number of publications depends on the number of research grants won (z 2 ) and finally on other exogenous variables (such as number of publications last year, the number of articles in the past, the number of students in the past, the size of classrooms, administration, etc..) Second equation, is similar to the first equation and looks at the relationship between the number of research grants (z 2 ) and the number of students each year, the teaching load, number of faculty members at each level and the number of publications.
The system of equations is simultaneous. We estimate the regression coefficients
which show us the value of various parameters in terms of other parameters. For example, if we know the value of the vector  -we would be in a position to know how an increasing the number of students, in the first year of the bachelor's studies, would affect the number of publications of that department. It is clear that increasing the number of first year students' teaching load will affect and influence the amount of publications. Increasing the number of students has an effect, via equation (2), on the number of grants and this will have an effect on the number of publications, as presented in equation (1). November 2013 , Vol. 3, No. 11 ISSN: 2222 619 www.hrmars.com/journals
The number of publications is affected by all sorts of other random effects. These effects are accounted for by the random variables u and v.
The model is estimated by using the TSLS method for simultaneous equations. The outcome of the model will allow us to see for example, how increasing the number of graduate students per year will affect the number of articles and publications in the same department and enable us, by various simulations, to assess the value of the students and the grants, in terms of the number of the research publications. It should be noted, that in certain departments, increasing the number of PhD students, increases research productivity, while in other departments it may decrease publications. Since this analysis is performed in various departments within the university, we will be able to determine in which department the students' effect on research is low.
Estimation
Based on the four year sample, two simultaneous equations were estimated to analyze the relationship between the research productivity and the teaching load.
The two equations which were estimated are: The number of publications and the number of grants per faculty member as a function of:
A. Number of BA students per faculty member; B. Number of MA students per faculty member; C. Number of PhD students per faculty member; D. Department.
Since there is a connection between the quantity of publications and research grants, the equations were estimated simultaneously. Equations were estimated with the possibility of examining the structural change of the functions for the different departments, namely the equations were estimated with dummy variables for each department (department fixed effects and changes in the slopes). Since we are using panel data, the regressions also include yearly fixed effects for all four years.
The main regression, which we are interested in estimating, is the publication's regression. We needed an instrumental variable to indentify this regression. The instrument used is the number of administrative workers in each department. We were not able to identify the grant's regression. 3 67 variables were in the regression. R square equals 93% and is significant at any significance level. In table 2 we present the coefficients by departments. All coefficients are significant at a 5% or at a lower significant level.
Carrying out a Wald test to check whether the departments have a significant effect on the outcome, the hypothesis that the departments do not have an effect was rejected at any significant level.
3 Note, that when running the regression separately for each department, we obtained, in most cases, the same coefficients with the same signs as in the general regression (as a result of a small number of observations these regression did not include the number of PhD students per faculty members).
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The results show is that in most of the departments increasing the number of BA students per capita decreases the number of publications per capita, while increasing the number of PhD or MA students per capita may increase or decrease the number, depending on the department. There are departments where increasing the number of students seems to increase the number of publications per capita: Department of Integrated Life Sciences, History of the Middle East, Israel Studies, Information Studies, Hebrew Language, Mathematics, History of Israel and French Culture. These departments are relatively small departments with regard to the number of students and research (except for Mathematics). 4 The number of students learning for higher degrees may increase or decrease the productivity of the researchers.
Using the coefficients obtained, we may now calculate how a change in the number of faculty members by one unit will affect the number of publications (given that the number of students does not change).
We carry out the following exercise (presented in table 3): Keeping the number of students fixed, we consider the effect of increasing (in each department) the number of faculty members by one and then consider how it will affect the number of publications. In the second column we present the actual number of faculty members, while in the third column we present the change in the number of publications per capita as a result of an increase of one in the number of faculty members. In the fourth column we present the current number of publications per faculty member.
As we can see from the results, either there is a positive relationship between the two or it is hard to determine the total affect (denoted by "-")0 In general we can see that there are departments, such as the department for English studies, where the current ratio of publications to faculty member equals to 1.55 while increasing the faculty members by one increases the publications by less than 0.5. This means that increasing the number of faculty members decreases the publications per member instead of increasing it as we would have expected.
On the other hand, in a department such as the Chemistry dep., increasing the number of faculty members by one unit increases the number of publications by 4.75. Note that the number of publications per faculty equals 1.38. This means that increasing the faculty by one member decreases the teaching load sufficiently to produce a higher number of publications and increase the publications per faculty member.
In most departments increasing the faculty members by one unit increases the number of publications per capita. If we compare the increase in the number of publications with the average number per capita we can verify if the number will increase with the boost in the number of faculty members. If the increase in the number of publications in column 3 is greater than the publications per faculty (before the increase) presented in column 4, then these will grow as a result of escalating the faculty members. However, if it is smaller, then increasing the number of faculty members by one unit will decrease the publications per faculty.
There are two main reasons why increasing the number of faculty members may swell the publications per faculty member: www.hrmars.com/journals 
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